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OBJECTIVE — To evaluate associations between psychosocial and social-environmental
variables and diabetes self-management, and diabetes control.
RESEARCH DESIGN AND METHODS — Baseline data from a type 2 diabetes self-
managementrandomizedtrialwith463adultshavingelevatedBMI(M34.8kg/m
2)wereused
to investigate relations among demographic, psychosocial, and social-environmental variables;
dietary, exercise, and medication-taking behaviors; and biologic outcomes.
RESULTS — Self-efﬁcacy,problemsolving,andsocial-environmentalsupportwereindepen-
dently associated with diet and exercise, increasing the variance accounted for by 23 and 19%,
respectively. Only diet contributed to explained variance in BMI ( 0.17, P  0.0003) and
self-rated health status (0.25, P  0.0001); and only medication-taking behaviors contrib-
utedtolipidratio(total–to–HDL)(0.20,P0.0001)andA1C(0.21,P0.0001).
CONCLUSIONS — Interventionsshouldfocusonenhancingself-efﬁcacy,problemsolving,
and social-environmental support to improve self-management of diabetes.
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D
iabetes management requires coor-
dination between the patient and
the primary care team. Given the
lifestyle changes required for self-
management success, patient, social, and
environmental factors, including health
care (1) and community support (2), are
increasinglyrecognizedasimportant.Un-
derstanding relations among demo-
graphic, psychosocial, and social-
environmental variables, and multiple
health risk behaviors is critical to devel-
oping interventions that will sustain
health behavior changes.
RESEARCH DESIGN AND
METHODS— Baseline data were col-
lectedaspartofapatientrandomizedtrial
to evaluate the impact of an interactive,
multimedia diabetes self-management
programrelativeto“enhanced”usualcare
(Glasgow RE, Christiansen S, Kurz D,
King D, Woolley T, Faber A, Estabrooks
P,StryckerL,ToobertD,DickinsonJ,un-
published data). Recruitment details are
also described elsewhere (3). Brieﬂy, par-
ticipants between 25 and 75 years old
were recruited from ﬁve Kaiser Perma-
nenteColoradoprimarycareclinicsinthe
Denver metropolitan area. Eligibility cri-
teria included: diagnosis of type 2 diabe-
tes for at least 1 year, BMI of 25 kg/m
2 or
greater, at least one other risk factor for
heart disease (i.e., hypertension, LDL
100 mg/dl or on a lipid-lowering agent,
A1C 7%, or cigarette smoking), and
willingness to participate in a computer-
assisted diabetes self-management study.
Data were collected during a recruitment
call and baseline study visit. Self-
management behaviors were measured
using self-report surveys. Fat intake was
measured by the National Cancer Insti-
tute’s Percent Energy from Fat (PFAT)
screener (4). Eating behaviors, such as
consumptionofsugarybeveragesandfast
food, were assessed with the Starting the
Conversation scale (5). Physical activity
was assessed by the Community Healthy
Activities Model Program for Seniors
(CHAMPS) questionnaire (6), calculated
as total weekly caloric expenditure.
Adherence to diabetes, blood pres-
sure, and cholesterol medication regi-
mens was assessed by the medication-
taking items of the Hill-Bone Compliance
Scale (7). Biologic outcomes included the
UK Prospective Diabetes Study (UKPDS)
10-year heart disease risk score (8). BMI
was calculated from electronic medical
records and measurement during the
baseline visit. Hemoglobin A1C and lip-
ids were collected at Kaiser Permanente
Colorado clinics. General health status
was measured using the visual analog
scale from the EuroQol instrument (9).
Self-efﬁcacy was assessed with Lorig’s
8-item Diabetes Self-Efﬁcacy Scale (10).
Six additional, similarly constructed self-
efﬁcacy items recommended by Bandura
(11) were added to measure conﬁdence
regarding taking diabetes medications,
exercising, and limiting high-fat foods.
Self-efﬁcacy subscales were calculated for
healthy eating, physical activity, and
medication-taking behaviors. Problem-
solving skill was assessed with the Posi-
tive Transfer of Past Experience from the
Diabetes Problem-Solving Scale of Hill-
Briggs (12).
Thesocialandenvironmentalcontext
in which patient self-management takes
place was assessed at the health care and
communityresourcelevels.Supportfrom
the health care team was measured using
11 items from the Patient Assessment of
Chronic Illness Care (PACIC) (13) sur-
vey; support from the broader commu-
nity was assessed with nine items on the
use of healthy eating and physical activity
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sources Survey (CIRS) (14).
Analyses
Hierarchical multiple regression analyses
examined the extent to which psychoso-
cial factors accounted for variance in self-
management variables. Demographic
variables that were signiﬁcantly corre-
lated with self-management variables
wereenteredinstep1(sex,ethnicity,age)
and psychosocial factors were entered in
step 2. Additional hierarchical multiple
regression analyses were conducted
to determine the extent to which self-
managementvariablesaccountedforvari-
ances in clinical indicators.
RESULTS— Participants averaged 60
years of age, had elevated BMI (M  34.8
kg/m
2), and had a mean A1C of 8.1%.
Fifty percent of participants were female
and 21% were Latino. About 20% of par-
ticipantshadlessthanahigh-schooleduca-
tion, and 44% reported an annual family
income of less than $50,000. Self-efﬁcacy
scores revealed moderate conﬁdence and
large variability. Participants reported high
levels of medication adherence, moderate
amountsandhighvariabilityofphysicalac-
tivity,high-fatintake,andlowfruitandveg-
etableintake.Demographicfactorswerenot
associated with either psychosocial vari-
ablesorself-managementbehaviorsinbiva-
riate analyses.
Regression results revealed that self-
efﬁcacy, problem-solving, and social-
ecological factors increased the variance
accounted for in all self-management vari-
ables (Table 1), and self-efﬁcacy and prob-
lem-solving factors were independently
associated with three self-management out-
comes.Healthyeatingpatternsandphysical
activity were especially related to behavioral-
speciﬁcself-efﬁcacyandsocial-environmental
supportvariables,increasingthepercentage
of the variance accounted for by 23 and
19%, respectively. Community support
scores were independently associated with
diet and physical activity self-management
variables, but not medication adherence.
Support from the health care team was not
associated with behavioral or clinical
outcomes.
Self-management variables contrib-
uted 4–6% incremental variance beyond
thatexplainedbydemographicfactorsfor
four of the ﬁve clinical indicators. The
speciﬁc self-management variables re-
lated to clinical indicators differed across
risk indicators. Diet and physical activity
measures were related to BMI, with the
Table 1—Associations between psychosocial and social-environmental factors and diabetes
self-management and diabetes control
Change in R
2  P
I. Diabetes self-management outcomes
Medicine adherence
Step 1: demographic variables 0.08 0.0001
Step 2: psychosocial/environmental factors 0.12 0.0001
Health literacy 0.03 0.50
Self-efﬁcacy medications 0.35 0.0001
Problem solving 0.03 0.56
CIRS total score 0.03 0.48
PACIC 0.009 0.84
Starting the conversation total eating
Step 1: demographic variables 0.02 0.09
Step 2: psychosocial/environmental factors 0.23 0.0001
Health literacy 0.01 0.73
Self-efﬁcacy for diet 0.22 0.0001
Problem solving 0.25 0.0001
CIRS diet 0.28 0.0002
PACIC 0.05 0.27
Starting the conversation fruits/vegetables
Step 1: demographic variables 0.003 0.72
Step 2: psychosocial/environmental factors 0.10 0.0001
Health literacy 0.05 0.26
Self-efﬁcacy for diet 0.08 0.15
Problem solving 0.13 0.02
CIRS diet 0.17 0.001
PACIC 0.06 0.18
NCI fat screener (% fat)
Step 1: demographic variables 0.04 0.002
Step 2: psychosocial/environmental factors 0.09 0.0001
Health literacy 0.09 0.06
Self-efﬁcacy for diet 0.08 0.16
Problem solving 0.16 0.003
CIRS diet 0.13 0.009
PACIC 0.11 0.02
CHAMPS (weekly calories in all activity)
Step 1: demographic variables 0.04 0.0008
Step 2: psychosocial/environmental factors 0.19 0.0001
Health literacy 0.03 0.40
Self-efﬁcacy for exercise 0.18 0.0002
Problem solving 0.06 0.32
CIRS exercise 0.32 0.0001
PACIC 0.01 0.72
II. Diabetes control outcomes
BMI
Step 1: demographic variables 0.10 0.0001
Step 2: self-management variables 0.04 0.0004
Medication adherence 0.09 0.06
Starting the conversation (diet) 0.17 0.0003
% fat (NCI fat screener) 0.05 0.29
PA calories/week (CHAMPS) 0.09 0.051
Mean arterial pressure
Step 1: demographic variables 0.03 0.003
Step 2: self-management variables 0.008 0.48
Medication adherence 0.07 0.16
Starting the conversation (diet) 0.04 0.47
% fat (NCI fat screener) 0.02 0.67
PA calories/week (CHAMPS) 0.04 0.48
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BMI and general health status. Medication
adherence was independently related to
lipid ratio (total–to–HDL) and A1C.
CONCLUSIONS — Problem solving
and behavior-speciﬁc self-efﬁcacy were
associated with self-management behav-
iors. Self-efﬁcacy was strongly related to
healthy eating and calories expended in
physical activity, as was behavior-speciﬁc
support from family, friends, and com-
munity resources. Healthy eating and
physical activity measures related to BMI,
healthy eating related to self-reported
generalhealth,andmedicationadherence
related to lipid ratio and A1C.
Weacknowledgethisstudy’sinability
to fully explore other known correlates of
self-care, such as the quality of the physi-
cian/patient relationship, yet the ﬁndings
that self-efﬁcacy, problem solving, and
social-environmental support are related
to self-management while support from
the health care team is not underscore the
importance of social and community en-
vironments in promoting healthy eating,
physical activity, and even medication-
taking behaviors.
Analyseswerelimitedtobaselinedata
andtheuseofself-reportmeasuresofself-
management behaviors, and the study
was limited to a fairly educated sample in
one health care organization. Neverthe-
less, the results demonstrated these rela-
tionships after controlling for a variety of
potentialconfounderswithalarge,multi-
ethnic sample and using validated mea-
sures that were driven by theory. These
ﬁndingssuggesttheneedtodesigndiabetes
self-care interventions that enhance prob-
lem-solvingskills(e.g.,activitylogstoiden-
tify problems), increase self-efﬁcacy (e.g.,
skill-building programs), and connect pa-
tients to community resources to support
healthy eating and exercise.
Acknowledgments— This research was sup-
ported by grant 2 R01 DK035524-21 from the
National Institute of Diabetes and Digestive
and Kidney Diseases.
No potential conﬂicts of interest relevant to
this article were reported.
References
1. Ciechanowski PS, Katon WJ, Russo JE,
Walker EA. The patient-provider rela-
tionship: attachment theory and adher-
ence to treatment in diabetes. Am J
Psychiatry 2001;158:29–35
2. O’Dell K, O’Dell M. Socio-ecological re-
sources for diabetes self-management. J
Miss State Med Assoc 2006;47:99–103
3. Glasgow RE, Strycker LA, Kurz D, Faber
AJ, Bell HS, Dickman JM, Halterman E,
Estabrooks PA, Osuna D. Recruitment for
an Internet-based diabetes self-manage-
ment program: scientiﬁc and ethical im-
plications. Ann Behav Med. In press
4. Williams GC, Hurley TG, Thompson FE,
MidthuneD,YarochAL,ResnicowK,Toobert
DJ, Greene GW, Peterson K, Nebeling L,
PatrickH,HardinJW,HebertJR.Performance
of a short percentage energy from fat tool in
measuring change in dietary intervention
studies. J Nutri 2008;138:212S–217S
5. Ammerman A. Starting the conversation-
diet. University of North Carolina, NC Pre-
vention Partners, and Heart Disease and
Stroke Prevention Branch, NC DHHS, 2004.
http://hmcrc.srph.tamhsc.edu/Measures/
STC%20Complete.pdf. Accessed 10 Feb-
ruary 2010
6. Stewart AL, Mills KM, Sepsis PG, King
AC, McLellan BY, Roitz K, Ritter PL. Eval-
uation of CHAMPS, a physical activity
promotion program for older adults. Ann
Behav Med 1997;19:353–361
7. Krousel-Wood M, Muntner P, Jannu A,
Desalvo K, Re RN. Reliability of a medica-
tion adherence measure in an outpatient
setting.AmJMedSci2005;330:128–133
8. Srimanunthiphol J, Beddow R, Arakaki R. A
reviewoftheUnitedKingdomProspectiveDi-
abetesStudy(UKPDS)andadiscussionofthe
implications for patient care. Hawaii Med J
2000;59:295–298, 313
9. Brooks R, Rabin R, deCharro F (Eds.). The
Measurement and Valuation of Health Status
Using EQ-5D: A European Perspective. Boston,
MA, Kluwer Academic Publishers, 2003
10. Lorig K, Stewart A, Ritter P, Gonzalez V, Lau-
rent D, Lynch J. Outcome Measures for Health
Education and Other Health Care Interventions.
ThousandOaks,CA,SagePublications,1996
11. Bandura A. Self-Efﬁcacy: The Exercise of
Control. New York, W.H. Freeman, 1997
12. Hill-Briggs F. Problem solving in diabetes
self-management: a model of chronic ill-
ness self-management behavior. Ann Be-
hav Med 2003;25:182–193
13. Glasgow RE, Wagner E, Schaefer J, Ma-
honey L, Reid R, Greene S. Development
and validation of the Patient Assessment
of Chronic Illness Care (PACIC). Med
Care 2005;43:436–444
14. Glasgow RE, Strycker LA, Toobert DJ,
Eakin E. A social-ecologic approach to as-
sessing support for disease self-manage-
ment: the Chronic Illness Resources
Survey. J Behav Med 2000;23:559–583
Table 1—Continued
Change in R
2  P
Lipid ratio: total–to–HDL
Step 1: demographic variables 0.05 0.0002
Step 2: self-management variables 0.04 0.0019
Medication adherence 0.20 0.001
Starting the conversation (diet) 0.05 0.37
% fat (NCI fat screener) 0.03 0.50
PA calories/week (CHAMPS) 0.02 0.66
Hemoglobin A1C
Step 1: demographic variables 0.16 0.0001
Step 2: self-management variables 0.05 0.0001
Medication adherence 0.21 0.0001
Starting the conversation (diet) 0.06 0.22
% fat (NCI fat screener) 0.02 0.56
PA calories/week (CHAMPS) 0.01 0.78
General health state
Step 1: demographic variables 0.05 0.0001
Step 2: self-management variables 0.06 0.0001
Medication adherence 0.05 0.33
Starting the conversation (diet) 0.25 0.0001
% fat (NCI fat screener) 0.03 0.55
PA calories/week (CHAMPS) 0.03 0.59
UKPDS (10-year risk)
Step 1: demographic variables 0.0002 0.79
Step 2: self-management variables 0.015 0.21
Medication adherence 0.09 0.09
Starting the conversation (diet) 0.01 0.80
% Fat (NCI fat screener) 0.05 0.36
PA calories/week (CHAMPS) 0.08 0.11
NCI, National Cancer Institute; PA, physical activity.
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